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Abstract Many organizations are striving for a structural and professional
approach toward business information management (BIM). With help of
BiSL they can shape the BIM responsibilities and processes, but they
struggle with the required capacity for the BIM activities necessary for their
particular situation. Therefore, research was started to develop an
instrument to determine the required capacity of the BIM activities in an
organization. In this paper the construction of the instrument will be
described. A limited set of factors may be of importance to identify the
required capacity of BIM activities that is needed: complexity of business
processes, complexity of IS/IT, dynamics of the organization and its
environment and the size of the organization are examples of relevant
factors. However, factors that appear relevant may prove useless in practice
due to the fact that organizations have no data on these indicators available.
Furthermore, the relationships between the present and desired quality of
information and information services are part of the instrument. The
instrument was tested in practice to determine the usefulness. The results
show that the instrument has the potential to determine the required
capacity of BIM.
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Introduction

Information systems and information technology (IS/IT) have a still increasing impact on
organizations. IS/IT is becoming a crucial factor to more and more organizations by
penetrating into the core of organizational performance (Markus and Loebbecke, 2013).
Usage of IS/IT is still growing, as are the expenditures on IS/IT. Management of IS/IT is
considered pivotal in ensuring successful use of IS/IT in organizations (Pult, 2013). From
a business point of view management of IS/IT is responsible for a wide range of activities,
from system initiation through design and implementation to direction of deployment and
use (Booth and Philips, 2005). This comprises the care for the entire lifecycle of IS/IT.
To provide guidance for this crucial responsibility, in 2005 the Business information
Services Library (BiSL) was published (Van der Pols, Donatz, Van Outvorst, 2012). BiSL
describes a framework for business information management and has developed to an
industry standard for business information management in the Netherlands. BiSL was
developed for different purposes, such as an instrument for professionalization,
establishing a common vocabulary for the field of business information management, and
to create a connection between information strategy/governance and operational business
information administration. Many organizations are striving for a structural and
professional approach toward business information management (BIM). With help of
BiSL they can shape the BIM responsibilities and processes, but they struggle with the
question of the required capacity of the BIM department in order to deploy all activities
necessary for their particular situation. This issue leads to the following questions in this
research:
 Which activities must be taken into account to determine the capacity of the BIM
department?
 Which factors are relevant with data available to determine the capacity of the
BIM department?
 How can service quality of the BIM department be measured?
In the next section we discuss how the instrument to determine the required capacity of
BIM is constructed and some results to validate the instrument.
2

Theoretical Background

2.1

Required Capacity Factors of Business Information Management

In the domain of Business Information Management several studies have been carried out
to determine the required capacity for the BIM department. These studies are discussed
and summarized by Van Outvorst, De Vries and De Waal (cf. Van Outvorst, De Vries
and De Waal, 2016), Based on these studies and theories, a set of 20 factors were
classified in three main categories: 1) complexity of the user organization, 2) complexity
of the BIM department, and 3) complexity of the information systems landscape (Van
Outvorst, De Vries and De Waal, 2016). Their research showed that the three categories
were useful and usable to determine the required capacity of BIM. However, there were
also some points of attention. In practice it turns out that not every factor within one of
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the three categories leads to sufficient data. Organizations do collect a lot of data in this
area, but not all data were found suitable for the purpose to determine the required
capacity. Therefore, further research was necessary to define the ultimate set of factors
on each of the three categories.
To determine these factors expert interviews were conducted with three professionals in
the field of BIM. Two of these experts were found by mediation of the ASL BiSL
Foundation which is a Dutch society that aims to improve professionalism in the field of
business information management. A third expert was found within the working
organization of the Utrecht University of Applied Science. So one expert was employed
in an educational organization, one in a government organization, and one in a financial
institution. All persons had more than ten years of experience in the field and work for a
large organization. During the three interviews the 20 factors were assessed on relevance
and availability of data. For the interviews a semi structured questionnaire was used to
ensure that in all interviews all 20 thought-to-be relevant factors were addressed in a
similar way. Besides focus on the 20 factors the interviews also gave room to the experts
to bring in additional factors and other relevant issues. All interviews were tape-recorded
and fully transcribed (Patton, 2002). After the expert interviews, the findings were
classified by two junior and two senior researchers, by using the following schema: 0 =
not mentioned properly, 1 = not relevant, 2 = moderately relevant, and 3 = highly relevant.
After the factors of each experts were classified, the average score was calculated. A
factor with a score of 2.3 or more was rated as relevant. In the same way, from the selected
factors the availability of data was classified. The classification schema was in this case:
0 = not mentioned properly, 1 = not available, 2 = moderately available, and 3 = highly
available. Factors with a score of 2.0 were rated as sufficient availability of data.
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Table 1: Relevance and data availability of factors

Factor

Relevant

Data Available

Number of applications
Number of business domains
Number of projects
Annual budget for changes
Number of end users
Functional stability of applications
Technical stability of applications
Number of (sub) processes
Size and Impact of business domain
Stability of business domains
Number of stakeholders
Maturity of BIM responsibility
Size of projects
Success rate of projects
Maturity of project management
Maturity of user organization
Organization of the BIM responsibility
Information intensity in primary process
Ratio customization or standard application
Annual budget of IT

2,7
1,3
1,3
1,7
2,7
3,0
2,3
3,0
1,7
2,0
3,0
2,0
2,3
1,5
2,3
3,0
1,7
2,7
2,5
1,7

2,7

3,0
2,0
2,0
2,3

2,0
2,3
1,7
1,7
1,0
1,3

The results of the expert interviews are presented in Table 1. As shown, 11 factors were
assessed by the experts as relevant. From seven of these factors, the experts indicated that
hereof data is available. After discussion between the researchers it was also decided to
add the factor ratio customization and standard application. The reason was that from the
available data about the number of applications this ratio can be calculated.
2.2

Required Capacity Model of Business Information Management

Besides the factors to determine the required capacity of BIM, Van Outvorst et al. (2016)
mentioned also to consider the desired information quality and service quality of the BIM
department. The capacity of BIM workers can be different if the service quality is high
or low (Van der Pols, 2009). In the construction of the instrument to determine the
required capacity, we need to know how information- and service quality is appreciated.
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The conceptual model of the proposed instrument is depicted in Figure 1. As can be seen,
a restricted set of factors will lead to the required capacity of BIM workers for a specified
set of BIM activities. This relationship is intervened by the factor of information quality
and service quality. In the next section we describe how the instrument is constructed and
how the first validating research is conducted.

Figure 1: Conceptual model

3

Research method

3.1

Instrument construction

To construct the proposed instrument a literature review was conducted to precisely
define the selected factors and to find a way to measure information- and service quality.
Full-text articles were searched in a combination of 28 databases, including Academic
Search Premier, Business Source Elite, Cochrane Database of Systematic Reviews,
Communication & Mass Media Complete, Directory of Open Access Journals,
EBSCOhost, ScienceDirect, and Web of Science, with topic-related keywords for articles
published between 2010 and 2016. Keywords used for the search were a combination of
Dutch and translated equivalents in English.
Articles were selected to use in this study after perusal of abstracts. Thereafter, the
snowball method was used to find more relevant publications.
Table 2 shows the keywords and the corresponding search results.
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Table 2: Search results literature study

Keyword
Users of information system / users
BiSL
Stakeholders
Sub process
Number of applications
Type of application
Functional change
Technical change wijziging
Size of projects
Quality of IS/IT

Number of hits
5.325

Used hits
3

515.000
37.000
12.400
10.700
36.000
17.200
437.000.000
5.800.000

3
2
1
2
2
1
3
4

As a result of the literature review, the definitions of the selected factors are presented in
Table 3.
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Table 3: Definitions of factors

Factor
End user

Stakeholders
Processes

Size of projects

Applications

Type of application

Functional stability of
applications
Technical stability of
applications

Definition
An end user is a person in the organization who is authorized
to produce or use information form an information system.
(Bon, 2011)
End users can be divided into active and inactive users.
Active users use applications daily, inactive users limited
and irregular (Bon, 2011; Zijlstra, 2011).
People or groups that influence the design of information
systems and benefit of it (McGrath and Whitty, 2015).
A process is chain of activities and is initiated by a clear
trigger and ends with a result (Camunda, 2015; Oliver Kopp,
2010).
A project is a set of unique, versatile and related activities
with a goal that should be achieved within a certain time,
within cost constraints and according to specifications
(Rikowski, 2015). The size is determined by costs, risks
impact, strategic priority, duration and dependency.
An application is a software program that offers direct
support to business functions, processes and / or procedures
(Clarke, 2002).
Type of application is divided in three categories: (1)
mission critical (business interest is high), (2) business
critical (impact on the business) and (3) nice to have (not
necessary for the core business) (McCabe, 2007).
Functional stability is defined as the number of functional
alterations within the current applications in the business
(Van Faassen, 2010; McCabe, 2007).
Technical stability is defined as the percentage uptime,
determined by two factors: Reliability and Manageability.
Reliability is the frequency with which a network and/or its
components are expected or unexpectedly unavailable.
Manageability is the average time it takes from shutdown of
a system to complete workability after planned maintenance
or failure (McCabe, 2007).

To define the activities of BIM in the conceptual model, the BiSL Framework is used.
This framework exists of three layers: the strategic layer, the managing layer and the
operational layer (Van der Pols, Donatz and Van Outvorst, 2012). The strategic level is
concerned with the long term plans for information systems and specifies how control
over / governance of information will be organized in organizations. This is mainly the
role of the business information manager and CIO (chief information officer). The
managing level deals with profits, costs, planning, contracts with IT service providers and
quality of information and quality of IS/IT services. Roles at this level are system owner,
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quality manager and budget holder. The operational level is concerned with (supporting)
the daily use of information systems and the definition and implementation of changes in
information systems. For the construction of the instrument the operational layer is most
relevant, because the main body of the BIM activities take place in this layer (Van
Outvorst and De Waal, 2015).
To measure information- and service quality several studies were conducted (cf. De Waal,
Breman and Batenburg, 2012). A leading study in this area is the DeLone and McLean’s
(D&M) model of IS success (DeLone and McLean, 2016). In this model, IS success is
dependent of six interdependent constructs: (1) quality of information (e.g. completeness,
ease of understanding, relevance); (2) system quality (e.g. usability, availability,
reliability); (3) service quality (e.g. the empathy and responsiveness of the IT
department); (4) use (intended or actual); (5) user satisfaction; and (6) net benefits. The
authors assume that the quality constructs will directly affect IS/IT use and user
satisfaction. For the purpose of this study (and the construction of the instrument) it is not
possible to measure the quality construct directly in organizations. Therefore, in the
instrument the information- and service quality is measured indirectly by asking the
perceived value.
3.2

Data collection

To test the instrument, a survey was conducted. The aim was to collect data on the selected
factors and the current capacity of BIM employees. The survey was conducted using a
web-based tool that held 22 questions. An invitation with a link to the tool was sent to the
corporate mail address of IT professionals in the Netherlands. They were approached
through an IT branch network, a network of IT master students and a network of an IT
service provider. Roughly 500 people were approached. Only the invitations that were
sent through the network of the IT service provider were adressed to specific persons.
After a week a reminder was sent. The data was collected in December 2017 – January
2018. Unfortunately, only nine organizations responded. These organizations were active
in the field of consultancy, culture and sport, public services and education.
Questions in the survey were on name and industry of organization and present number
of BIM workers (in FTe), numbers of users (daily and incidental) and stakeholders,
budget for IT projects, number of people involved with IT projects, risks, impact,
priorities, duration, dependencies and number of IT projects, number of processes
(divided into categories mission critical, business critical and nice to have), number of
functional and technical changes and period of down time of information systems over a
certain period, appraisal of the quality of information systems and the desired appraisal.
4

Results

In this section the results of the survey will be discussed, despite the low response rate.
In Figure 2 the present BIM capacity is compared to the complexity of IT projects. The
complexity is calculated by multiplying the value of project size with the number of
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projects. The value of project size was composed from the scores on costs, risks impact,
strategic priority, duration and dependency. When these two factors are compared to each
other, we see that whenever the project size becomes higher, the capacity of BIM slowly
rises.

Figure 2: BIM capacity and Project complexity

In Figure 3 the data of the number of the different applications and the BIM capacity is
shown.
As can be seen, almost all organizations distinguish between different types of
application. In organization I the number of applications is low, compared to the BIM
capacity. On the other hand, in organization B the number of applications is high
compared to the BIM capacity. However, the applications in this organization are mainly
‘nice to have’. Overall
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Figure 16: BIM capacity and Applications

The data on the other factors were too diverse to compare and therefore offer no
possibility for further analysis.
5

Conclusion and Discussion

In this study an instrument is demonstrated to determine the required capacity of the
operational activities of BIM in an organizations. From earlier work we took the idea of
a 20 factor 3 dimensional model and had this model assessed by three experts. This
assessment revealed that not all 20 factors might be equally relevant. Furthermore this
assessment showed that not on all factors accurate data would be available. Based on the
expert review, eight relevant factors were selected.
To define and operationalize these factors a literature study was conducted. This resulted
in a preliminary instrument that was tested by several organisations. Although only nine
organisations responded, some conclusions can be drawn.
One of the most important findings of the survey responses was that a relation between
project complexity and BIM capacity is visible. The higher the overall score of project
complexity, the more Business Information Administrators are active in a company. A
second finding of this study was that there was some relation between BIM capacity and
the number and type of applications. The study shows some evidence that ‘nice to have’
applications need little BIM capacity.
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Although the response was low, this is not an indication that there is no interest in a
predictive model for the capacity of BIM. On the contrary it was quite easy to get
cooperation from the platform organizations through which the survey was launched and
from professionals for the expert reviews . We learned the obvious lesson that careful
planning and design of research is necessary in order to get reliable data.
Even in the case of a low response the suggestion of certain relations between factors and
BIM capacity comes forward. From these results we can conclude that the instrument has
potential to determine the required capacity of the operational activities of BIM. Further
validation and development of this model seems appropriate. In the further development
of the instrument at least the factor of quality of information and service needs to be
addressed. Minimal attention was paid to this factor in the survey as described in this
paper. Further research and operationalization of this factor is needed.
All in all further research is needed. This research needs to be accompanied by
sponsorship of more organizations in order to gather the relevant data.
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